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Introduction

Background Information
What is a Solar Tracker?
● Directs solar panels toward the sun.
● Change their orientation throughout the day to follow the sun’s path to maximize energy capture.
● In photovoltaic systems, trackers help minimize the angle of incidence (the angle that a ray of light makes
with a line perpendicular to the surface) between the incoming light and the panel, which increases the
amount of energy the installation produces.
● can increase electricity production by around a third, and by as much as 40% in some
regions (desert and equatorial sites where the atmosphere is normally clearer),
compared with modules at a ﬁxed angle
● eﬃciency is improved when the modules are continually adjusted to
the optimum angle as the sun traverses the sky

Background Information
SIngle Vs. Dual-Axis Tracker Models
●
●
●
●

Single-axis solar trackers rotate on one axis moving back and forth in a single direction.
Different types of single-axis trackers include horizontal, vertical, tilted, and polar aligned, which rotate as the names
imply.
Dual-axis trackers continually face the sun because they can move in two different directions.
Disadvantages of dual axis- higher complexity, more maintenance, more expensive, cannot be mounted on a roof.

Single Axis

Dual-Axis

Overall Objective

Design a cost effective, eﬃcient dual-axis solar tracker with an Arduino microcontroller
and sensors. Light, humidity, temperature, and compass sensors will be used to
establish a relationship between solar intensity, humidity, and temperature.
A smaller, similar dual-axis tracking model will be designed and fabricated to utilize with
students in the middle school classrooms.
-

Knowledge Gained Through the Program
● Overall introduction to the various ﬁelds of Energy being researched at GSU such as
Wind Turbines, Pico Grid/Smart Homes, Solar Tracking, Fuel Cells, and Heat
Exchange
● Introduction to programming an Arduino microcontroller
● Implementing the Engineering and design process
● How to write a technical presentation
● How to use Design Cad program to 3D print
● How to create a model on Solidworks and then use it to create laser guidelines for
cutting
● Ways to conduct research experiments and how to collect and analyze data.

Brainstorming Design

SolidWorks Design
SolidWorks is a solid modeling computer-aided design (CAD) and computer-aided
engineering (CAE) computer program that runs on Microsoft Windows. This program was
used to create the ﬁnal design to be cut on the laser cutter, and build a solar tracker using
these pieces. Solidworks also can be used for 3D printing of materials needed during the
design process.

SolidWorks Design of the Large Solar Tracker
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Experimental Design
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Manufacturing
Equipment used to create
the Solar Tracker:
❖ Band Saw
❖ Sander
❖ Drill
❖ Laser Cutter
❖ Servo Motors
❖ Solar Panel
❖ Soldering Iron

Testing the Tracker/Gathering Data

Results

Results

Conclusion
●
●
●
●
●
●

The solar panels were completely saturated with the incoming solar
energy. In the future, higher capacity solar panels will be utilized.
Atmospheric Temperature and power produced by the solar panel are
rather constant using the current design.
The data was collected on July 17 from 9:30AM- 12:30PM.
The voltage provided by the solar panel ﬂuctuated between 21.8 V and
22.31 V.
The temperature ﬂuctuated between 28.6℃ and 31.6℃.
The solar panel was able to track the position of the sun with an accuracy
of +/- 1°.

Legoas Module
6th Grade Earth Science
AR Johnson Health Science and Engineering Magnet School
Augusta, GA
Standards:
Georgia Standards of Excellence
S6E6. Obtain, evaluate, and communicate information about the uses and conservation of various natural resources
and how they impact the Earth.
a. Ask questions to determine the differences between renewable/sustainable energy resources (examples: hydro, solar, wind,
geothermal, tidal, biomass) and nonrenewable energy resources (examples: nuclear: uranium, fossil fuels: oil, coal, and natural
gas), and how they are used in our everyday lives.
b. Design and evaluate solutions for sustaining the quality and supply of natural resources such as water, soil, and air.

Legoas Module 6th Grade Earth Science
Essential Questions:
● What is the difference between renewable and nonrenewable resources, and how are they used on
Earth?
● How are natural resources damaged and depleted on Earth and what can be done to conserve those
resources?
● How can we make the best use of the renewable resources available to us?
Objectives:
● Introduce the various types of renewable/sustainable and nonrenewable energy sources.
● Compare/contrast the various types of natural resources.
● Research and design ways to make the best use of the renewable/sustainable resources available to us.

Legoas Module 6th Grade Earth Science
Activities:
1. Demo/Class Activity: Take the solar tracker created by Ms. Legoas outside and observe/analyze.
2. Nonrenewable Vs Renewable Energy note-taking, Article reading, Card sort, game show, videos, and songs.
3. Speakers: Engineer from Plant Vogtle Nuclear Energy Plant, Georgia Power, and Electrical Engineer Grad
Students from Georgia Southern University
4. Solar Energy Labs (Students will study the conversion of radiant energy into heat and how to use concave
mirrors to collect solar radiation and concentrate it on an object)
5. Wind Energy Lab (Students will make a "hydro-mill" and design an experiment that measures the
relationship between amount of water, speed, the number of turns of the
rotor (turbine), and the weight of objects pulled in by the string.)

Legoas Module 6th Grade Earth Science
Assessments:
● Lab Reports
● Pre/Post Test
● Informal Observation and Questioning
● Quiz
● Worksheet
● Card Sorting game
● Kahoot Review Game (Informal Assess)

Hart Module 8th Grade Science
Standards:
South Carolina State Standards
H.E.5A.2 Develop and use models to predict and explain how the angle of solar incidence and Earth’s axial tilt impact
(1) the length of daylight, (2) the atmospheric ﬁltration, (3) the distribution of sunlight in any location, and (4) seasonal
changes.
8.E.4B.3 Develop and use models to explain how seasons, caused by the tilt of Earth’s axis as it orbits the Sun, affects
the length of the day and the amount of heating on Earth’s surface
NGSS (Next Generation Science Standards)
MS-PS3- Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass
of an object and to the speed of an object.

Hart Module 8th Grade Science
Essential Questions:
1. How does the angle of the solar incidence and earth's axial tilt impact the distribution of sunlight?
2. How can the seasons affect the amount of sunlight hitting the earth's surface?
3. What is the measure of kinetic energy being produced by the sun?
Objectives:
1. SWBAT predict and explain the angle of solar incidence and
the Earth’s axial impact
1. SWBAT measure the distribution of sunlight in any location
2. SWBAT account for seasonal changes

Hart Module 8th Grade Science
Activity:
Warm Up Video-https://www.youtube.com/watch?v=CcXHgEdxfLQ
Solar Tracker Demo-bring in the solar tracker made and take a trip out to the courtyard and show the students how
sunlight is hitting the panel and collect whole data as a class- discuss students thoughts on this model and process
(angle of solar incidence)
Design Model House- Build a house that can withstand the different seasons due to the earth axial tilt, make sure the
house is insulated to keep the suns rays out and for the cold of winter. Using the materials provided you will work in a
group of 4 and create a home built to withstand the amount of solar incidence.
Build House using provided materials (cardboard, felt, duct tape, foil, etc…)
Record Data take temperature in both hot and cool climates (record data)
Assessment:
Draw conclusions from the data collected from the temperature of the home

Dissemination
Georgia Southern STEM Conference
Location: Savannah, GA
March 20th-23rd, 2019
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